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(54) SPECIFIC REPRODUCING METHOD AND DEVICE FOR ENCODED DATA 

(57) Abstract: 

PURPOSE: To execute inverse reproduction by decoding each picture only once by 
the use of frame memories necessary for normal reproduction. 
CONSTITUTION: A picture header in a data read out from a video code buffer 10 
is detected by a picture header detecting circuit 34 and its picture type is 
detected. A picture data selecting circuit 35 is controlled based upon the 
picture type information and the frames of three I and P pictures adjacent to 
a leading I picture or the like of a GOP and corresponding to the number of 
frame memories stored in a frame memory bank 16 are sent to an inverse VLC 
circuit 11 so as to be decoded. The decoded I and P pictures are written in 
the bank 16 and sent to a display 18 successively from the oldest picture. 



CLAIMS 



[Claim(s) ] 

[Claim 1] Inside of coding data read from a disk with which coding data in 
which compression processing was performed over a multiple frame using 
correlation of a time base direction was recordedProm a head of GOPor a 
certain prediction-coding image data in a frame (I picture). Prediction-coding 
image data in a frame of only number of sheets of a frame memoryand a frame 



number of the same number (I picture) And inter-frame forward direction 
prediction-coding image data (P picture) is decodedPrediction-coding image 
data in a frame (I picture) and inter-frame forward direction prediction- 
coding image data (P picture) which were decodedA special reproduction method 
of coding data reproducing a picture which memorized to said frame memory made 
into number of sheets required for ordinary reproductionand was reversed from 
this frame memory. 

[Claim 2] From a certain prediction-coding image data in a frame (I picture) to 
a head of said GOP detected among coding data read from said diskor 
prediction-coding image data in a frame (I picture). And a special 
reproduction method of the coding data according to claim 1 sorting out only 
number of sheets of said frame memoryand a frame number of the same numberand 
decoding inter-frame forward direction prediction-coding image data (P 
picture). 

[Claim 3] From a certain prediction-coding image data in a frame (I picture) to 
a head of said GOP among coding data read from said diskor prediction-coding 
image data in a frame (I picture). And inter-frame forward direction 
prediction-coding image data (P picture) is controlled so that only number of 
sheets of said frame memory and a frame number of the same number are 
selectively memorized by buffer memoryA special reproduction method of the 
coding data according to claim Iwherein data read from this buffer memory is 
decoded. 

[Claim 4]A special reproduction device of coding data characterized by 
comprising the following. 

A read-out means which reads coding data from a disk with which coding data in 
which compression processing was performed over a multiple frame using 
correlation of a time base direction was recorded. 

Were considered as number of sheets of a frame memoryand a frame number of 
the same number among coding data read by this read-out means from a head of 
GOPor a certain prediction-coding picture (I picture) data in a frame. A 
decoding means which decodes prediction-coding image data in a frame (I 
picture) and inter-frame forward direction prediction-coding image data (P 
picture). 

Said frame memory of number of sheets required for ordinary reproduction 
prediction-coding image data in a frame (I picture) and inter-frame forward 
direction prediction-coding image data (P picture) which were decoded by this 
decoding means are remembered to be. 

A control means which reads a picture reversed from this frame memory. 

[Claim 5]A special reproduction device of the coding data according to claim 4 
which is provided with the following and characterized by supplying data from 



this scanning tool outputted to said decoder. 

A picture header detector which detects a picture type among coding data read 
from said disk. 

With a detecting signal from this picture header detector. A scanning tool 
which sorts out and outputs only prediction-coding image data in a frame (I 
picture) and inter-frame forward direction prediction-coding image data (P 
picture) which were made into number of sheets of a frame memoryand a frame 
number of the same number from a head of GOPor a certain prediction-coding 
image data in a frame (I picture). 

[Claim 6]A special reproduction device of the coding data according to claim 4 
which is provided with the following and characterized by supplying data read 
from this buffer memory to said decoder. 

A stream detector which detects a picture type among coding data read from 
said disk. 

. It was controlled by output data from this stream detectorand were 
considered as number of sheets of a frame memoryand a frame number of the same 
number from a head of GOPor a certain prediction-coding image data in a frame 
(I picture). A buffer memory prediction-coding image data in a frame (I 
picture) and inter-frame forward direction prediction-coding image data (P 
picture) are selectively remembered to be. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the special reproduction 
method of suitable coding data to carry out special reproduction of the data 
of an imagea soundetc. currently recorded on an optical disca magnetic 
disketc. and a special reproduction device. 
[0002] 

[Description of the Prior Art] It is considered as the method which carries out 
compression encoding of the digital image signal recorded on a digital video 
disc (it is hereafter described as DVD. ) and the conventional proposal of the 
MPEG (Motion Picture coding Experts Group) method is made. The structure of 
the inter frame prediction in this MPEG system is shown in drawing 10 (a). In 
this figurelGOP (Group Of Pictures) comprises 15 framesand let ten frames in 
which one frame and four P pictures remain in I picture be B picture in IGOP. 
GOP is a unit of the coding which divided one sequence of an animation. This I 



picture is the prediction-coding picture in a frame by which prediction coding 
was carried out into one frameP picture is an already coded inter-frame 
forward direction prediction-coding picture which is predicted with reference 
to a front frame (I picture or P picture) in timeand B picture is a 
bidirectional prediction-coding picture predicted with reference to two frames 
of order in time. 

[0003]Namelyprediction coding of the I picture Iq is carried out only within 
the frame so that an arrow may illustrateWith reference to I picture 
lointerframe predictive coding of the P picture Pq is carried outand 
interframe predictive coding of the P picture Pj is carried out with reference 
to P picture Pq. With reference to twol picture Iq and P picture Pginterframe 
predictive coding of B picture Bq and the Bj is carried outWith reference to 
twoP picture Pq and P picture Piinterframe predictive coding of B picture Bg 
and the B3 is carried out. The picture is created after prediction coding is 
carried out like the following. 

[0004] By the way in order to decode the picture by which prediction coding was 
carried out in this waysince prediction coding within a frame is performedcan 
decode I picture only by I picturebut. Since prediction coding of the P 
picture is carried out with reference to front I picture or P picture in 
timeSince front I picture or P picture is needed in time at the time of 
decoding and prediction coding of the B picture is carried out with reference 
to I picture or P picture of order in tirael picture or P picture of order is 
needed in time at the time of decoding. Thenas shown in drawing 10 (b)the 
picture is replacedso that the picture needed at the time of decoding may be 
decoded first and can be set. 

[0005] Since in this exchange B picture B_j and B_2 need I picture Iq at the time 
of decoding as shown in a figureSince B picture Bq and Bj need I picture 1q and 
P picture Pq at the time of decoding so that I picture Iq may precede from B 
picture B.i and B^gSince B picture Bg and B3 need P picture Pq and P picture Pj 
in a similar manner at the time of decoding so that P picture Pq may precede 
from B picture Bq and BjSince B picture B4 and B5 need P picture Pi and P 
picture Pg at the time of decoding so that P picture Pi may precede from B 
picture B2 and Bgit is changed so that P picture Pg may precede from B picture 
B4 and B5. Similarlyit is changed so that P picture P3 may precede from B 
picture Bg and B7. 

[0006]And although I pictureP pictureand B picture which were made into an 
order shown in drawing 10 (b) are recorded on DVDsince MPEG of these pictures 
is carried out as described abovethe code amount turns into a different code 
amount according to [ of a picture / the complexity or flat ] rather than is 
constant between each picture. Thenwhen recording these pictures on DVDhe is 
trying to record using the sector specified with a fixed code amount. Although 



the mode recorded by this sector is shown in drawing 11 1 picture Iq is 
recorded on some fields of the sector ma sector (m+l)and a sector (m+2)and B 
picture B_2 is recorded on the field and sector (m+3) in which a sector (m+2) 
remainsfor example. Belowone by oneeach picture is divided and recorded on a 
sector and IGOP is recorded on the sector of the sector m - the sector (m+21) 
in this example. Howeveralso as for the sector number on which GOP is not 
recorded with such [ always ] a sector numberand IGOP is recorded since a code 
amount changes with [ of a picture / the complexity or flat ] differing for 
every GOP is common. 

[0007]Nextthe example of composition of the data reproduction apparatus which 
reproduces data from DVD which compression processing was performed by the 
MPEG system in this wayand was recorded is shown in drawing 9 . By carrying out 
the roll control of the disk 1 in this figureso that it may rotate at 
predetermined number of rotations with the spindle motor which is not 
illustratedand irradiating a laser beam from the pickup 2 to the track of this 
optical disc IThe digital data compressed by the MPEG system currently 
recorded on the track is read. An EFM recovery is carried out by the 
demodulator circuit Sand this digital data is further inputted into the sector 
detector circuit 4. The output of the pickup 2 is inputted into the phase 
locked loop (PLL) circuit 9and a clock is reproduced. This reproduction clock 
is supplied to the demodulator circuit 3 and the sector detector circuit 4. 
[0008]And although the digital data currently recorded on the disk 1 is 
recorded considering the fixed-length sector shown in above mentioned drawing 
11 as a unitthe sector sink and the sector header are added to the head of 
each sector. 

In the sector detector circuit 4a pause of a sector is detected by detecting 
this sector sinkand a sector address etc. are detected from a sector header 
and the control circuit 6 is supplied. 

A demodulation output is inputted into the ECC (error correction) circuit 33 
via the sector detector circuit 4and detection and correction of an error are 
performed. The data in which the error correction was performed is supplied to 
the ring buffer 135 from ECC circuit 33and is written in the ring buffer 135 
according to control of the control circuit 6. 

[0009] The focus control of the pickup 2 and tracking controlWith the focus 
error signal and tracking error signal which are acquired from the information 
read from the pickup 2it is carried out by the tracking servo circuit and the 
focus servo circuit according to control of system control. The control 
circuit 6 specifies here the write-in address which writes the sector in the 
ring buffer 135 based on the sector address of each sector detected by the 
sector detector circuit 4 with write pointer WP. The control circuit 6 
specifies the reading address of the data written in the ring buffer 135 by 



read pointer RP based on the code request signal from the latter video code 
buffer 10. And data is read from the position of read pointer RPand the video 
code buffer 10 is supplied and is made to memorize. 

[OOlOjThe data memorized by the video code buffer 10 is transmitted to the 
reverse VLC circuit 11 based on the code request signal from the reverse VLC 
circuit 11 which followsand reverse VLC processing is performed by this 
circuit 11. And after reverse VLC processing is completedthe data is supplied 
to the inverse quantizing circuit 12and a code request signal is sent to the 
video code buffer lOand a new entry of data is required. The reverse VLC 
circuit 11 outputs quantization step size to the inverse quantizing circuit 
12and it outputs motion vector information to the motion compensation circuit 
15. In the inverse quantizing circuit 12inverse quantization of the inputted 
data is carried out according to the directed quantization step sizeand it 
outputs to the inverse DCT circuit 13. The inverse DCT circuit 13 performs 
reverse DCT processing to the inputted dataand supplies it to the adder 
circuit 14. 

[0011] In the adder circuit 14the output of the inverse DCT circuit 13 and the 
output of the motion compensation circuit 15 are added according to the type 
(IPB) of a pictureand it outputs to the frame memory bank 16. And the data 
controlled and read so that it might become a frame order of the origin shown 
in drawing 10 (a) from the frame memory bank 16 is changed into the video 
signal of an analogand is expressed as the display 18 by the digital-to-analog 
converter (D/A) 17. 

[0012]Heresince inter frame prediction is not probably performed to this type 
of picture at the time of decoding of I picture if the recording frames shown 
in drawing 10 (b) shall be reproducedthe output of the inverse DCT circuit 13 
is sent to the frame memory bank 16 as it is. In the case of P picture and B 
pictureDecoded I picture or P picture referred to at the time of the 
prediction coding is sent to the frame memory bank 16 lost-motion compensating 
circuit 15a motion prediction picture is generated by the motion vector 
information supplied from the reverse VLC circuit Hand the adder circuit 14 
is supplied. And by being added with the output of the inverse DCT circuit 13 
in the adder circuit Hit is decoded and the frame memory bank 16 memorizes. 
[0013] By the wayalthough the control circuit 6 supplies the data memorized by 
the ring buffer 135 to the video code buffer 10 according to the code request 
signal from the video code buffer lOFor exampleif data processing about a 
simple image continues and the data transfer quantity from the video code 
buffer 10 to the reverse VLC circuit 11 decreasesthe data transfer quantity 
from the ring buffer 135 to the video code buffer 10 will also decrease. 
Thenthe amount of stored data of the ring buffer 135 increasesand a 
possibility that write pointer WP may pass read pointer RPand the ring buffer 



135 may overflow arises. 

[0014] By for this reasonthe address position of write pointer WP currently 
controlled by the control circuit 6and read pointer RP. Compute the data 
volume memorized by the ring buffer 135 nowand the track jump decision circuit 
7 judges with there being a possibility that the ring buffer 135 may 
overflowwhen the data volume exceeds the predetermined reference value set up 
beforehandHe is trying to output track jump instructions to the tracking servo 
circuit 8, 

[0015]The data transfer rate from the ring buffer 135 to the video coda buffer 
10 is equal to the data transfer rate from ECC circuit 33 to the ring buffer 
135or is set as the value smaller than it. By doing in this waythe code 
request of the data transfer from the video code buffer 10 to the ring buffer 
135 can be freely sent out now irrespective of the timing of a track jump. 
Thussince the data reproduction apparatus shown in drawing 9 was made to carry 
out the track jump of the pickup 2 corresponding to the storage capacity of 
the ring buffer 135Irrespective of [ of the image recorded on the disk 1 / the 
complexity or flat ] overflow or underflow of the video code buffer 10 can be 
preventedand the image of uniform image quality can be played continuously. 
[0016] 

[Problem(s) to be Solved by the Invent ion] When reproducing to an opposite 
directionsupposing it begins reverse reproduction from P picture P3herefor 
exampleP3B7B6P2B5B4PiB3B2PoBiBoIoand the picture decoded in the turn — must be 
displayed. Howeversince P picture is performing interframe predictive coding 
as described abovein order to decode P picture P3it is necessary to decode 
loPoPiand Pg. It is required for decoding B picture By to decode P picture Pg 
and P picture P3. Thereforewhen performing reverse reproductionwithout 
decoding each picture only once like ordinary reproductionthe frame bank 
memory 16 which can memorize the frame of the number of pictures and the same 
number which constitute GOP is needed. 

[0017] Howe vera frame memory special to the frame bank memory 16 for the 
purpose is addedthat storage capacity is enlargedthe data by which decoding 
processing was carried out is stored in the frame memory one by oneand it must 
be made to have to send out a picture in order of reverse reproduction. 
Although skipping B picture and carrying out reverse reproduction only by I 
picture and P picture is also consideredit is necessary to memorize many 
frames also in this case. Thenin the case where the image data to which 
compression processing of a time-axis like an MPEG system was performed is 
decodedCircuit structure was increased and increasing a frame memory from 2 
thru/or 3 frame memories being needed when performing ordinary reproduction 
further had a problem of making cost go up. Power consumption increasedand 
since calorific value increasedthere was also a problem that a radiation means 



had to be large-scale-ized. 

[0018]Thenthis invention is only provided with two or more frame memories 
required for the ordinary reproduction with which the decoding processing 
circuit is usually equippedand an object of this invention is to provide the 
special reproduction method of coding data and special reproduction device 
which make reverse reproduction possible. 
[0019] 

[Means for Solving the Problem] In order to attain said purposea special 
reproduction method of coding data of this inventionlnside of coding data read 
from a disk with which coding data in which compression processing was 
performed over a multiple frame using correlation of a time base direction was 
recordedFrom a head of GOPor a certain prediction-coding image data in a frame 
(I picture). Prediction-coding image data in a frame of only number of sheets 
of a frame memoryand a frame number of the same number (I picture) And inter- 
frame forward direction prediction-coding image data (P picture) is 
decodedPrediction-coding image data in a frame (I picture) and inter-frame 
forward direction prediction-coding image data (P picture) which were decoded 
are memorized to said frame memory made into number of sheets required for 
ordinary reproductionand an image reversed from this frame memory is 
reproduced. 

[0020] Inside of coding data read from said disk in a special reproduction 
method of said coding dataPrediction-coding image data in a frame (I 
picture) and inter-frame forward direction prediction-coding image data (P 
picture) from a head of said detected GOPor a certain prediction-coding image 
data in a frame (I picture) only number of sheets of said frame memoryand a 
frame number of the same number. Inside of coding data which sorted outand it 
is made to decode and was further read from said diskA head of said GOP. Or a 
certain prediction-coding image data in a frame. From (I picture) prediction- 
coding image data in a frame (I picture) and inter-frame forward direction 
prediction-coding image data (P picture) are controlled so that only number of 
sheets of said frame memory and a frame number of the same number are 
selectively memorized by buffer memoryData read from this buffer memory is 
decoded. 

[0021]Nexta special reproduction device of coding data of this invention which 
materialized a special reproduction method of coding data of said this 
inventionA read-out means which reads coding data from a disk with which 
coding data in which compression processing was performed over a multiple 
frame using correlation of a time base direction was recorded. Were considered 
as number of sheets of a frame memoryand a frame number of the same number 
among coding data read by this read-out means from a head of GOPor a certain 
prediction-coding image data in a frame (I picture). A decoding means which 



decodes prediction-coding image data in a frame (I picture) and inter-frame 
forward direction prediction-coding image data (P picture) Said frame memory of 
number of sheets required for ordinary reproduction prediction-coding image 
data in a frame (I picture) and inter-frame forward direction prediction- 
coding image data (P picture) which were decoded by this decoding means are 
remembered to belt has a control means which reads a picture reversed from 
this frame memory. 

[0022]With a detecting signal from a picture header detector which detects a 
picture type in a special reproduction device of said coding data among coding 
data read from said diskand this picture header detector. Only prediction- 
coding image data in a frame (I picture) and inter-frame forward direction 
prediction-coding image data (P picture) which were made into number of sheets 
of a frame memory and a frame number of the same number from a head of GOP or 
a certain prediction-coding image data in a frame (I picture) are sorted out. 
It has a scanning tool to output and data from this scanning tool outputted is 
supplied to said decoder. 

[0023]A stream detector which detects a picture type in a special reproduction 
device of said coding data among coding data read from said disk. It was 
controlled by output data from this stream detectorand were considered as 
number of sheets of a frame memoryand a frame number of the same number from a 
head of GOPor a certain prediction-coding image data in a frame (I picture). 
Prediction-coding image data in a frame (I picture) and inter-frame forward 
direction prediction-coding image data (P picture) are provided with a buffer 
memory memorized select ivelyand data read from this buffer memory is supplied 
to said decoder. 
[0024] 

[Function] According to this inventiononly by the frame memory of number of 
sheets required for ordinary reproductionsince reverse reproduction can be 
made possiblethe special reproduction device of the coding data whose reverse 
reproduction is possible can be provided cheaply. Since special 
reproductionsuch as reverse reproductioncan consist of minimum circuit 
structuresize of the special reproduction device of a substrate or coding data 
can be made small. Since power consumption becomes smallgeneration of heat is 
suppressed to the minimumand composition for heat dissipation can be made into 
the minimum. For this reasonalso in portable playback equipmentreverse 
reproduction can be made possible now. 
[0025] 

[Example] The composition of the 1st example of the special reproduction device 
which realizes the coding data special reproduction method of this invention 
is shown in drawing 1 . By carrying out the roll control of the disk 1 in this 
figureso that it may rotate at predetermined number of rotations with the 



spindle motor which is not illustratedand irradiating a laser beam from the 
pickup 2 to the track of this optical disc IThe digital data by which 
compression processing was carried out with the MPEG system currently recorded 
on the track is read. An EFM recovery is carried out by the demodulator 
circuit Sand this digital data is further inputted into the sector detector 
circuit 4. The output of the pickup 2 is inputted into the phase locked loop 
(PLL) circuit 9and a clock is reproduced. This reproduction clock is supplied 
to the demodulator circuit 3 and the sector detector circuit 4. 
[0026] And although the digital data currently recorded on the disk 1 is 
recorded considering the fixed-length sector shown in above mentioned drawing 
11 as a unitthe sector sink and the sector header are added to the head of 
each sector. 

In the sector detector circuit 4a pause of a sector is detected by detecting 
this sector sinkand a sector address etc. are detected from a sector header 
and the control circuit 6 is supplied. 

A demodulation output is inputted into the ECC (error correction) circuit 33 
via the sector detector circuit 4and detection and correction of an error are 
performed. The data in which the error correction was performed is supplied to 
the ring buffer 5 from ECC circuit 33and is written in the ring buffer 5 
according to control of the control circuit 6. 

[0027] The focus control of the pickup 2 and tracking controlWith the focus 
error signal and tracking error signal which are acquired from the information 
read from the pickup 2it is carried out by the tracking servo circuit and the 
focus servo circuit according to control of system control. The control 
circuit 6 specifies here the write-in address which writes the sector in the 
ring buffer 5 based on the sector address of each sector detected by the 
sector detector circuit 4 with write pointer WP. The control circuit 6 
specifies the reading address of the data written in the ring buffer 5 by read 
pointer RP based on the code request signal from the latter video code buffer 
10. And data is read from the position of read pointer RPand the demultiplexer 
32 is supplied. 

[0028]Sinceas for this demultiplexer 32the data currently recorded on the disk 
1 is used as the coding data which a video data and audio information 
multiplexedit is a circuit for separating a video data and audio 
informationsupplying a video data to the video decoder 20and supplying audio 
information to an audio decoder. Therebyit dissociates by the demultiplexer 32 
and the video data read from the ring buffer 5 comes to be memorized by the 
video code buffer 10. 

[0029]The type information which shows the type of I of a picturePand Band the 
information on a temporal reference which shows the order of a screen in GOP 
are detected by supplying the data memorized by the video code buffer 10 to 



the picture header detector 34and detecting a picture header. And the type 
information of the detected picture is supplied to the picture data selection 
circuit 35by the picture type information outputted from the picture detector 
34 at the time of special reproductionsorts out only I picture and P 
pictureand supplies them to the reverse VLC circuit 11. At the time of 
ordinary reproductionthe picture data selection circuit 35 is controlled to 
send out all the pictureswithout sorting out a picture. Although this control 
is not illustratedit is performed by system control. 

[0030]Reverse VLC processing is performed by this circuit 11 to the data 
supplied to the reverse VLC circuit 11. And after reverse VLC processing is 
completedthe data is supplied to the inverse quantizing circuit 12and a code 
request signal is sent to the video code buffer lOand new data is made to be 
transmitted from the video code buffer 10. The reverse VLC circuit 11 outputs 
quantization step size to the inverse quantizing circuit 12and it outputs 
motion vector information to the motion compensation circuit 15. In the 
inverse quantizing circuit 12inverse quantization of the inputted data is 
carried out according to the directed quantization step sizeand it outputs to 
the inverse DCT circuit 13. The inverse DCT circuit 13 performs reverse DCT 
processing to the inputted dataand supplies it to the adder circuit 14. 
[0031] In the adder circuit 14the output of the inverse DCT circuit 13 and the 
output of the motion compensation circuit 15 are added according to the type 
(IPB) of a pictureand it outputs to the frame memory bank 16. And the data 
controlled and read so that it might become a frame order of the origin shown 
in drawing 10 (a) from the frame memory bank 16 is changed into the video 
signal of an analogand is expressed as the display 18 by the digital-to-analog 
converter (D/A) 17. 

[0032]By the wayalthough the control circuit 6 supplies the data memorized by 
the ring buffer 135 to the video code buffer 10 according to the code request 
signal from the video code buffer lOFor exampleif data processing about a 
simple image continues and the data transfer quantity from the video code 
buffer 10 to the reverse VLC circuit 11 decreasesthe data transfer quantity 
from the ring buffer 135 to the video code buffer 10 will also decrease. 
Thenthe amount of stored data of the ring buffer 135 increasesand a 
possibility that write pointer WP may pass read pointer RPand the ring buffer 
135 may overflow arises. 

[0033]By for this reasonthe address position of write pointer WP currently 
controlled by the control circuit 6and read pointer RP. Compute the data 
volume memorized by the ring buffer 135 nowand the track jump decision circuit 
7 judges with there being a possibility that the ring buffer 135 may 
overflowwhen the data volume exceeds the predetermined reference value set up 
beforehandHe is trying to output track jump instructions to the tracking servo 



circuit 8. 

[0034] The data transfer rate from the ring buffer 135 to the video coda buffer 
10 is equal to the data transfer rate from ECC circuit 33 to the ring buffer 
135or is set as the value smaller than it. By doing in this waythe code 
request of the data transfer from the video code buffer 10 to the ring buffer 
135 can be freely sent out now irrespective of the timing of a track jump. 
Thussince the data reproduction apparatus shown in drawing 9 was made to carry 
out the track jump of the pickup 2 corresponding to the storage capacity of 
the ring buffer 135Irrespective of [ of the image recorded on the disk 1 / the 
complexity or flat ] overflow or underflow of the video code buffer 10 can be 
preventedand the image of uniform image quality can be played continuously. 
[0035]Nextif the case where ordinary reproduction of the video data currently 
recorded on the disk 1 is carried out is explainedOn the disk Ipicture data 
Ii2 of IPand BBioBiiPi5Bi3Bi4and . . . shall be recorded in an order shown in drawing 
3_(a). In this caselGOP comprises a picture of nine framesone frame and P 
picture are contained in two framesand B picture is contained in six frames 
and these nine frames for I picture. Ordinary reproduction can be carried 
out if coding data is read to the order currently recorded like the arrow shown 
by (1) of the figure (b) for carrying out ordinary reproduction here and it 
decodes one by one. 

[0036]That issince inter frame prediction is not performed to this type of 
picture at the time of decoding of I picture Ijgthe decode output from the 
inverse DCT circuit 13 is sent to the frame memory bank 16 as it is. In B 
picture B^qP picture and I picture I12 decoded last time referred to at the 
time of the prediction coding is sent to the frame memory bank 16 lost-motion 
compensating circuit 15A motion prediction picture is generated by the motion 
vector information supplied from the reverse VLC circuit Hand the adder 
circuit 14 is supplied. And by being added with the output of the inverse DCT 
circuit 13 in the adder circuit 14B picture Bjo is decoded and the frame 
memory bank 16 memorizes. 

[0037] In B picture Buit is decoded like B picture Bjoand when overwritten by 
the frame memory bank 16 B picture Bio is remembered to beit is memorized by 
the frame memory bank. And in P picture Pisby sending I picture Ij2 to the 
frame memory bank 16 lost~motion compensating circuit 15the same processing as 
the above is performed and it is decoded. This decoded I picture 1^2 is 
memorized by the frame memory bank 16 by being overwritten in the direction of 
old data among I picture memorized by the frame memory bank 16 and P picture. 
[0038]When the case where reverse reproduction is performed is explainedit 
will be decoded and displayed on order contrary to the order recorded on the 
disk 1 at the time of reverse reproduction. For examplewhen decoding from B 
picture B17P picture Pjg and Pjg which referred to it at the time of compression 



encoding need to be decoded. Howeversince it is necessary to decode I picture 
Ii2 in order to obtain P picture P15B picture B^y must be decoded by decoding 
sequentially from I picture of the head of GOP. It is also the same as 
when decoding Bj6Pi8Bi4Bi3Pi5and . . , and it necessary to decode each picture by 
decoding sequentially from I picture of the head of GOP. Heresince not all the 
pictures decoded from the head of GOP are memorizable if the frame memory bank 
16 shall memorize only three frame swhenever it decodes each pictureit is 
necessary to decode sequentially from I picture of the head of GOP. 
[0039]And when decoding of IGOP is completedas shown in (2) of drawing 3 (b) it 
will jump at the head of GOP in front of onedata will be readand it will 
decode like the above. Howeverif it is made to perform reverse reproduction as 
it decodes in this wayas described aboveit must decode sequentially from I 
picture of the head of GOP repeatedlythe time lag of a display image will 
arise at the time of reverse reproductionand it will become an unnatural 
display image. Although what is necessary is just made to perform reverse 
reproduction as only decoding of 1 time per one picture is not performed like 
ordinary reproduction in order to prevent thisA frame memory other than the 
three frame memories 16al6band 16c needed at the time of ordinary reproduction 
as mentioned above must be extended. 

[0040]Thenit is ordinary reproduction and the reverse reproduction which 
performs only decoding of 1 time per one picture similar lyand reverse 
reproduction is performed as follows in this invention which can perform the 
number of frame memories with the number of frame memories required for 
ordinary reproduction. That iswhenever the final picture of GOP is read at the 
time of reverse reproductionit is jumped at the head of the last GOPand coding 
data comes to be read from the disk Ibut as shown in drawing 4 (a) in this 
casedata shall be outputted from the demultiplexer 32. And although the 
picture header detector 34 is distinguishing the type of the picture of IPand 
Bat the time of reverse reproductionthe picture data selection circuit 35 
skips B picture by system controland he is trying to output only I picture and 
P picture to the reverse VLC circuit 11. 

[004l]an order of the picture which is decoded by this and written in the 
frame memory bank 16 is shown in the figure (b) — as — ^22^2bP2s^\2^\sP\B^^^ 
it becomes only I picture of **and P picture. And as read-out of this frame 
memory bank 16 is controlled and it is shown in the figure (c) from the frame 

memory bank 16It is read in order of P28P25l22Pi8Pi5li2^^d and comes to be 

displayed on the display 18. Thuseven if it reads with the order of writing 
and replaces orderthe required number of frame memories can be made enough 
[ three frames ], 

[0042] It is supposed that it is possible to carry out reverse reproduction by 
the number of sheets of a frame memory required for ordinary reproduction by 



this. When the sum total of I picture and P picture exceeds three frames in 
IGOPWhen the picture header detector 34 detects I picture of a total of three 
framesand P pictureit is made to jump to GOP in front of onesince the numbers 
of frame memories come to run short. 

[0043]Nextthe writing timing and read timing of the frame memories 16al6band 
16c of the frame memory bank 16 in case reverse reproduction is carried out 
are shown in drawing 2 . Howeverthe picture of GOP exceeding GOP shown in the 
convenience above figure 4 of explanation (a) is shown. In this timing 
diagramdecoded I picture I32 which is a picture of the head in GOP after [ of 
GOP shown in drawing 4 (a) ] one begins to be written in the frame memory 16a 
in the time tOand writing is completed at the time tl. NextP picture P35 
decoded with reference to I picture I32 at the time tl begins to be written in 
the frame memory 16band writing is completed at the time t2. 
[0044]P picture P38 decoded with reference to P picture P35 at the time t2 
begins to be written in the frame memory 16cand writing is completed at the 
time t3. Although P picture P38 begins to be read from the frame memory 16c in 
the middle at the times t2 and t3 at this timeSince P picture P38 is already 
written in the frame memory 16c by the 1 field when this read-out is 
startedread timing — writing timing — 1 field ******** — it can make it 
possible to overlap and to perform read-out and writing in the same frame 
memoryby things. 

[0045]And although P picture Pjg read-out from the frame memory 16c is ended 
at the middle time with the times tS and t4a time — t3 to a 16cl frame memory 
front — I picture I22 by which GOP was decoded begins to be written inand 
writing is completed at the time t4. Thusthe data of a picture which is 
different while reading from the frame memory 16c can be written in because 1 
field writing timing is behind read timing. 

[0046]Thusan order of the picture written in the frame memories 16al6band 16b 
to the timing shown in drawing 2 I^oP>^qP^fll99P9c^P9Rli9Pij^Pi«In9and P05 — it being 
considered as . . . andAn order of the picture read from the frame memories 
16al6band 16b on the other hand is made into order with an old (large) number 
given to the picture as followsP38P35l32P28P25l22Pi8Pi5a^d ^12 — it becomes . . . and 
reverse reproduction can be carried out now. Thuswhen performing reverse 
reproduction without decoding one picture only once and being considered as 
three frame memoriesreverse reproduction of the picture of three per IGOP can 
be carried outand reverse reproduction cannot be carried out more than the 
number of sheets of a frame memory. Thereforewhen the picture header detector 
34 detects the end of decoding of I picture of three sheetsand P picturehe is 
trying to jump to GOP before [ one ] being needed for the next. Thuseven if I 
or P picture exceeding the number of frame memories is in GOPit becomes 
possible from a head to decode by the number of frame memories (here three 



sheets) . 

[0047] Although the number given to the picture is detected from a frame memory 
at the time of reverse reproduction and he is trying for this number to read a 
picture to old orderThe temporal reference (TR) which is a number which shows 
the display order of a picture is reset at the head of GOPand the value is set 
to 0^1023. In order to give explanation easy in this examplewhen supposing 
that it is TR a single digit number and performing reverse reproductionare 
creating a double digits number which is given to the picture shown in drawing 
2 by creating the number which shows the display order of GOPmaking this 
number into the double figuresand making it combine with TRbut. Even when TR 
actually takes the value of 0-1023an order of the picture in a frame memory 
can be judged by supposing that it is the number which shows the display order 
of GOP similarly at least as that low-ranking about TRand dealing with it at 
least to that of a higher rank. 

[0048]Herethe flow chart for performing such operation is shown in drawing 7 
and drawing 8 . This flow chart is determined as a number of the field of the 
frame memory which writes in this time the number of the field of the frame 
memory displayed last time at Step SIO. Subsequent lywhen the picture decoded 
at Step S20 is a P picturethe field written in last time is specified as a 
field of the picture to refer to. TherebyP picture or I picture in front of 
one comes to be referred to. 

[0049] When I picture which is a picture of the head of GOP is detected at Step 
SSOcarry out one decrement of the value of GOP^counterand let too much number 
which divided the value by 4 be a value of new GOP_counter. Therebythe value 
of GOP_counter circulates through 3->2->l->0and it comes to repeat itand it 
comes to be given to GOP from which this value is detected one by one. In this 
casealthough the number to break is not restricted to 4it is necessary to make 
it into the number exceeding the number of sheets of a frame memory. Take out 
TR from a decoder at continuing Step S40and it is referred to as this 
TRSubsequentlythe value of GOP_counter determined at Step S30 by Step 850 is 
made into the number of GOP of the field written in this timeand let TR taken 
out at Step 840 be a number of TR of the field written in at Step 860 this 
time. 

[0050] And the GOP number of a field [0] (equivalent to the frame memory 16a) 
at Step S70 as the number of the 10th placeAn evaluation value is created for 
the number of TR as the number of the 1st placethe evaluation value of a field 
[1] (equivalent to the frame memory 16b) is similarly created at Step SSOand 
the evaluation value of a field [2] (equivalent to the frame memory 16c) is 
similarly created at Step 890. And when the evaluation value of a field 
[0][l]and [2] is compared by Step 8100 and the evaluation value of a field [0] 
is judged to be the maximum! t progresses to Step 8110 and cur_disp_plane is 



determined as "0. Howeverwhen comparing an evaluation valueit is necessary to 
care about that the value of GOP_counter circulates. 

[0051]When it progresses to Step S120 and cur_disp_plane is determined as 
''T'when the evaluation value of a field [1] is judged to be the maximumand the 
evaluation value of a field [2] is judged to be the maximumit progresses to 
Step S130 and cur_disp_plane is determined as ''2. Subsequent lycur_disp_p lane 
is specified as a display surface displayed this time decoded at Step S140and 
it ends. The number made into display order is given to the picture memorized 
by each frame memory by thisand reverse reproduction comes to be carried out 
by displaying this attached number on old order. The contents of the frame 
memory which displayed once become unnecessaryand can write in now I or P 
picture newly decoded. 

[0052] By the wayalthough explained as what the frame displayed for every ** 
frame period in the 1st above mentioned example at the time of reverse 
reproduction followsWhile the decoder 20 is decoding in the picture header 
detector 34to itdata is not supplied from the video code buffer lOand a 
picture header cannot be detected to it. in the 1st example — every — it 
checks that I of GOP or P picture has carried out the end of three-sheet 
decodingand front GOP is made to jump a pickup. In order to know that the end 
of three-sheet decoding of I or the P picture was carried outafter detecting 
the picture header of I or three P picturesit is necessary to detect the 
following picture header. Thereforealthough there is the buffer memory 
5decoding and a search cannot be performed simultaneouslyWhile searching to 
front GOPit will be in wait statusin such a casethe picture displayed at the 
end must be repeated and displayedrenewal of a screen will stop 
intermittentlyand it becomes less preferred on vision. 

[0053]Thenthe block diagram showing the composition of the 2nd example of the 
coding data playback equipment of this invention which solved this is shown in 
drawing 5 . In order to solve thisthis 2nd example forms the stream detector 40 
before the ring buffer 5detects a picture type from the stream data read from 
the disk 1 by this stream detector 40 at the time of reverse reproductionand 
supplies it to the control circuit 6. The control circuit 6 writes only the 
data of I picture and P picture in the ring buffer 5 selectively in response 
to this information. 

[0054] If it does in this waywhen being considered as three number of sheets of 
a frame memoryl picture of three sheets and P picture come to be written in 
the ring buffer 5 from a head per IGOP at high speedthe decoder 20 can read to 
the timing which needs these dataand weight can be prevented from occurring at 
the time of reverse reproduction as much as possible. About operation of 
everything but the 2nd examplesince it is the same as that of the 1st example 
shown in said drawing I the explanation is omitted. 



[0055]Nextthe block diagram showing the composition of the modification of the 
2nd example of the coding data playback equipment of this invention is shown 
in drawing 6 . This modification differs in the function of the stream detector 
40and is established between ECC circuit 33 and the ring buffer 5. This stream 
detector 40 detects I picture and P picture from the stream data read from the 
disk land he is trying to write only I picture and P picture in the ring 
buffer 5 at the time of reverse reproduction. The number of pictures written 
in is made into three per IGOPand when three sheets are detected! t reads GOP 
before [ one ] making a pickup jump and needing it. 

[0056] If it does in this wayl picture of three sheets and P picture will come 
to be written in the ring buffer 5 from a head per IGOP at high speedThe 
decoder 20 can read to the timing which needs these dataand weight can be 
prevented from occurring at the time of reverse reproduction as much as 
possible. About other operationssince it is the same as that of the 1st 
example shown in said drawing I the explanation is omitted. 
[0057] In the above explanationalthough the number of sheets of the frame 
memory of the frame memory bank 16 was explained as three sheetsit can make 
the number of sheets of a frame memory not only this but arbitrary numbers. In 
this casethe reverse reproduction by I picture and P picture of the number of 
frame memories and the same number becomes possible, moreover — in 
explanation of the above example — every — although it was considered as I 
for frame memory number of sheetsor P picture from I picture of the head of 
GOPreverse reproduction is actually possible using I for frame memory number 
of sheetsor P picture from arbitrary (a GOP header is not attached) I pictures. 
[0058] 

[Effect of the Invention]Since this invention is constituted as mentioned 
aboveit is only a frame memory required for ordinary reproductionand reverse 
reproduction can be made possible and the special reproduction device of the 
coding data whose' reverse reproduction is possible can be provided cheaply. 
Since special reproductionsuch as reverse reproductioncan consist of minimum 
circuit structuresize of the special reproduction device of a substrate or 
coding data can be made small. Since power consumption becomes smallgeneration 
of heat is suppressed to the minimumand composition for heat dissipation can 
be made into the minimum. For this reasonalso in portable playback 
equipmentreverse reproduction can be made possible now. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a block diagram showing the composition of the 1st example of 



the special reproduction device of the coding data of this invention. 
[DrawinR 2] It is a figure showing the writing/read timing of the frame memory 
at the time of the reverse reproduction in the 1st example of the special 
reproduction device of the coding data of this invention. 
[Drawing 3] It is a figure showing an order of reading the data currently 
recorded on the disk in the 1st example of the special reproduction device of 
the coding data of this invention. 

[Drawing 4] It is a figure showing an order which reads and displays the data 
currently recorded on the disk at the time of the reverse reproduction in the 
1st example of the special reproduction device of the coding data of this 
invention. 

[Drawing 5] It is a block diagram showing the composition of the 2nd example of 
the special reproduction device of the coding data of this invention. 
[Drawing 6] It is a block diagram showing the composition of the modification 
of the 2nd example of the special reproduction device of the coding data of 
this invention. 

[Drawing 7] It is a figure showing a part of flow chart at the time of the 
reverse reproduction in the special reproduction device of the coding data of 
this invention. 

[Drawing 8] It is a figure showing the portion in which the flow chart at the 
time of the reverse reproduction in the special reproduction device of the 
coding data of this invention remains. 

[Drawing 9] It is a block diagram showing the composition of the playback 
equipment of the conventional coding data. 

[Drawing 10] It is a figure showing the structure of the inter frame prediction 
in MPEGand the structure of recording frames. 

[Drawing 11] It is a figure showing the mode which records each picture in MPEG 
by a sector. 

[Description of Notations] 

1 Disk 

2 Pickup 

3 Demodulator circuit 

4 Sector detector circuit 

5 Ring buffer 

6 Control circuit 

7 Track jump decision circuit 

8 Tracking servo circuit 

9 PLL circuit 

10 Video code buffer 

11 Reverse VLC circuit 

12 Inverse quantizing circuit 



13 Inverse DCT circuit 

14 Adding machine 

15 Motion compensation circuit 

16 Frame memory bank 

17 D/A converter 

18 Display 

31 User interface 

32 Demultiplexer 

33 ECC circuit 

34 Picture header detector 

35 Picture data selection circuit 
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3<Dai^<!:il*ia<il2lSH 5<Dth^^«fcf'J'5^V©^-l' 

:r (I, p, B) icisuTlrawu 7U-Aytu/^v 

6^6010 (a) (C/TT-r7t<D7U-A|ll^<»:^^J;3®J 
«SS (D/A) 1 7tcj:y. Ti■a<fa)mim^^t^tSl 
[0 0 12] iICT\ SI 0 (b) lC^t'iB®7b-A 

66^6i<)*ffl<ii2iKi sicjMen. isv 

5, ^-LT. fiD^lHl^l 4(C331^TjS!DCT|11K1 3© 

[0 0 13] .tCl^Ts Wl£l!S6tttrx;i-a-K/^y 
77 1 0J:y<^il-K';^xXhfi^tcf5CT, 'JV^^' 
/^y77l 3 5lclBlS*nTt^57*-^'%e7^:t3-F 
/^•y77l Olctt*&-r56\ «iiJil(#*»fiSW®lcM-r5 
T— JfSaSft^^tx ex:tll-KA*-y77l 0)!)^e5S»V 

/^y77l 3 5!b^6t:5r?}-a-K/^y77l CsOx- 
^eJSaV>^<:^?.o fixt:. U>'?V\'777l 3 5 
cOiBISx-' S'ft6'«^<S»Js ^-r h/K-f V-S'WPAi^'J- 
K<Jf'r>^'RP^iil>MLTUV<^/^y77 1 3 Sm 

[0 0 14] ^:<^)fc4!)^ W»lsISS6lc:J:ySiJffll^nTl^ 
5 5 h /l^'T > ^1 W P 'J - K'l^-O R P ©7 K UX 
ffiHlc* y . U ^y 7 7 1 3 5 ICJlltlBlfi* nTt> 

SOSPfit^SA/ta^v 'J>'9'A"-;/77l SSA''^- 

[0 0 15] ^Sfc. 'J>^y\"'y77l 3 5*^6trxta 
-^f/^y77l 0'\©T-^«EajU-HiECCIil!83 



3A^6'J><^/W77l SS'NOx— 5»ISSSU-h<i:W 
<DJ:3tcr5C<t:lcJ:y, tTx^n- K/\">>77 1 06^ 

9lC5^Lycx-^ll4g|Stt. 'JV^/^y77l 3 5© 
l3iSS»cm LTey<r7'yr2%h7'J'^'>?t>r 

' 7 1 O©:*— K7P-$/-di7V^r-70-«I»±-r5 

[00 16] 

ibittit. P3 . By , Be , P2 . Bs , B4 , 
Pi , B3 , B2 , Po - Bi , Bo, I 0 . • • • «!: 

l^ 3 liSlCx =] - K Lfc e-? ^ L^:ltni#^ 5 

tjil\ tC^t)\ Hiji5L/c<j:^lcPfcf->5^t«7U-/* 

-KrStcti. lo. Po . Pi. P2fi*7^3-K*ft 

-K-r5lCttPbf'?^-vP2 fcJ:lfPt^'^-frP3 

<jS«SS^ff9«^(*s GOP^tM-r^bf^f^tlt 
i:[^iB!©7 L/-A«IBlfr^iI ^7 
^>^'J1 66^j?^Stfi:«, 

[00 17] LA^L.«*i«5. iI©/i:46lC«7L/-/:./\"V 
1 6lCttgiJ^7U-Ayt';^f^fllQLT^©l5 

t 'J icji;^<jsa LT*5*. j2lES4©liiST'ilS!*iJltii 

+-y:/'LT I tf^'^+i5J;OPe<7f^*©*'ic,t;UiSSI5 
Ii4-r-5ctt>#ii6ti«««s c©li^^c^5l^Tt,#< 
©7U-A^iBli-r?>!2^g6'<s^o -r^i:. mpeg:& 

JC© J: ^S:^FS$4©E^^!QS©^7t5nfcii®x— ? 
2 St^ L 3 tt©7 t 'J 6'««e>gi: C i/)^ 

6. J6ic7u-jup<^'>'^tii)p-r5c:i:«. ^^mm 

6 % i l^ -5 B3S;S t> * o /Co 

[0 0 18] ^CT\ :$i^mm^immmm^m^ 
6nTi>«jiwii4icj£js%«a©7 u-A;<* 'J «fii 
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[00 19] 

^;iim#^bii^x— (I tr-j'^^A') > fcj;j;7u-ix 
u ^#*nfc7U-^rt^iJ??^bis«x— ? (I e 

[0 0 2 0] $fc. ti}nw^it7'-^(Dnmm^:^m\t 
■B, «itts*nfcSui3G0P<Djts$rc»ss7U-Art 

§Sai*nfc??^fbx— S»(^5-6v luIBGOPOitPSft: 
«»57U-Art^3ll??^bB®x— 5f dlf^^f^A') 
)f)>e7U-Art^;lJ?f^<bli®x— S! (I tf-^f^i') 

cfcif 7 u- AF^rai^fR)^ sy??^<bii«x— ( p if^'^^ 

■V) fi«8ulB7U-/*p<t'J©ft3a<5:PSf©7U-iAa/c 
ltS»?Mlc/ 7 p< t 'J tcf Bit* ftS J: 3 tl. 
\' y 7 7 ^ ^ 'J 6^ 6gSai* nfcx— Si n5 «*: 

[0021] :imz. i9§B*«W<D??^bx-'?0?t»l| 
mf*<b L/c*5l^(7)??^fbx-'5'(D?t?fcS4g 

LTEassas(D^Tt)n/c^?#<bx— jjft^iBiijnftx-f 

7.^'Jb^6^?#<br-^'€tt*tB-rKtaL#Si:v ^tti 

L#sicj:*;gitu?nfci?#{b7=^— Jfcoa-Ss gopo) 
Jfeal$/ctti6«7b-/»rt^3l!l15^<bli#x— (itf 
^'^V) ]&^67U-ixP<^'J(D)|ftatl^a(D7U-A» 

t^ntc. 7 u-/*rt^ffl??^bii®x— s» (le-?^ 
+) *5J:t;7ix-/»^iis:^[S)^sim^bli^x-^' (p 

a^*n/j:7 u-Art^S!i?gF#^bii®x— ? ( i e<7f^ 

-f) S5J:t;7b-AF^ni:^lS)^;1iJ??^bli^r— (P 
e^7^-».) 6'«fBtl*tl5. fi^S^lCit^g^ttaoMIB 

[0 0 2 2] ^tc. SJiB??#fbx— SiOl^aE^^gSlC 



•5. kf^^+^-r:^^<tai-r5tf^^+^->^i"«iajs 
0 PO^m^tdi&^y u-Art^-lH5^bli«T— 5» 

(le^^f^A-) 6^67u-A^t'jfl)«iai:ra»o7u 

-Al!St?tiyc7U-Art^iiJ??#<bil«x— (le 
fcJ:U=7U-L.S)ill*lRl^iiJ??^bii«ix— 

X. mim^&^0(DiiititEn^T—93mmM^iz 
[0 0 2 3] *6ic. mmmtT—sim^m^^^m. 

ictet^Ts B5fBx'fX-5'*^6SSai*nfc^^bx— JJ® 

ffll3-tlT> GOP<05feli$/-di2fe57U-Art^ili?^ 
<bilS!x— ? ii^^'f^) f^P>y[y-hyi=EVO)m 

^T— Sf (I kf^'^-i') fc'j;j;7U-AraiiS7^iRj^ay^ 
mtm»7'—S' (ptf^^^A-) ««ss?wfcfBit*n5y^ 

•y7 7;><t'>it*iijl. iS/^y77^^'J6^6§iai*n 

rcT-^t^mm^mzmt^imj;:'? iz ufctcors 

[0024] 

[0025] 

[ussijij] *fiBfla)??#^br— ^'^t»ll4:^j^*ll3l■r 
51$»ff£SlB(om 1 m^mom^m 1 (c^-r. c® 

iz^ ym^oiaeiiiT-ae-r* j:3[Hi$EMffl*nTfe 

•A e'y<77'y7'2*^6C0!)3tx-fX^'l©h5'y<''\ 
U— yjtfl'fiaWJti^Jiilcj:*;. b^yy^^izi^miti 
Tt>?>M P E G:^SCl::«fc UEiBSffiS^nfcx-f v-'^/bx 

K3Jcj:y EFM^iS^tiTs *6lc-tr^7^ifttllS»4 

lcA:^*tl5, ^fcx e-y<77'-y:^2(DJll^l*7i'rX 
•P-y^'K-ZU-T' (PLL) ^^9iZKtittlX<7a 

[0 0 2 6] •5-LTs I'NfB^jnTl^i.T'-f 
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CC (ISyrriE) lilS53 3lcA^*n. ^»J<D«ai-iT 

iEfi«t7i3n5, isyrriE©tt=bn/-cT-^'ttEcciai» 

[0 0 2 7] fits. \d'y<77'vy2(Dyt-tj7.:iyb 

it; h 7 + V^a V h e-y ^'Z-y 

la^ew. -tr^i5'«iailH]!S4tc<f:yfi^aiJnfcS-b^^' 
O-b -J? ^ 7 K L/ ;^ icacyi^T-f-O-b ❖ ^ U > ^/ 7 

/^y77l Oft^eon-FU-^xxKi^USrSS^ U 
V<^V\*-y77 SlcSj^SnfcT— SfOSS^mLF KU^ 

U^t>-3 2tC«*&f5, 
[0 0 2 8] CCDx7;U^7U'?+*-3 2tts 

— S'«tfx:!|-x3-^«'2 0l!:. *-x-f:d-x-^'S:t- 
x-7/U5^:/U^*t3 2T-»!S*nTlfx:i-3- KM<y7 

7 1 oici5ii?n?.j;9icSi)= 

[0 0 2 9] i'6(C> l:;'x:t=l-K/\'-y77 1 OtClBli 
jn/cx— Sftt. tf^ 5^ f^->^'"«liiJtff 3 4 ic«$g?n 

I, p, B(D'S'-<:f^jr.ti'-<:fmn. ^^xiGOPpi 
©iiBJl^/T^-rx v<K7;i'U7 7 u>:^©1f «6^«saiJ 

^ + x-^'Sg'Jls]K3 5(C«$g*nT. *t»B^iltltl^ 
Ja^J. I e-?^+fcJ:lfPJ^^'?^^'©*^*SSiJUTjav 

Tiie^^-v'x-'S'SsuiHiiSB stte-^^i'^jisijfs 
So j:©«yWi05^*nTt''&t'»««->Xxi*av hn- 
[0 0 3 0] jJiVLCSSSI 1 lC«jSg?n/cx— S^tiv 



a-KA'777l OlciM'J. l8T/c%x--Sf«:fx7|-a- 
K/^y77 1 06^6tEjM3-*i5J:5lcLTl^?>o ?6 
iCs jffiVLCHlBl Hi«^bXx'y^tKX«ja«? 

fkiHiKi 2icas:^)-r5<i:«ic, m^^^^biimm^ 
i^Tiis m5^*nfcS^b:^x'y:^ti--rxtc«itoT. a 

:^5-ti/cx— Sf^ffiS^^^bU iSDCTHlKl 3»cai^ 
■rSo jS»DCT[h]K1 3tiA:^?tl/i:x— S^lCiSDCT 

[003 11 mn^^t 4^cJJL^T^*x iSDCTisigsi 

30ai:^D<hl))$lf«Il]SSl 50tiS^,!:^e'?5^va)^Y 
P, B) iCfSUTlinWU 7b-/»;><*'J/\"V 

1 eicm^rs, -^-lTx 7U-/»p<t'j/^>'j7i e 

6^61110 (a) lc,T^-r7t;(07U-AWJ?<t«:?)J;3$iJ 
ffllzTtlTKai^nfcx— x-fv-"^;!/- 7:^P^"S 
IftS (D/A) I7icj:y, 7:foya)i8!^fi^lcgj|l 

[0 0 3 2] SiJffll|E]SS6«ex;l-Z]-KM"7 
77 1 0J:yoii-K'J<7x;:^h{i^lc);S;i;Ts UV^^' 
/^y77l 3 5(clB1S*nTt^-5x— S'^tfx^t^-F 

JW77^ oizmt^u. mxiim/iisimnzmi 

X— S'5£iS!b'««?*v lfx*zi-K/\*-y77l Oft^eiSV 
LCSISI I'NOx— S'g2lftii^'>S<^^<!:s 'Jy<f 
/ty77l 3 5A^6tfx*3-K/^y77l O'NOx- 
^l£jMfit'>^<*5o t^t. 'J>'?"/\*7 77 1 3 5 
©fB1ix-'J'«6^^<^'Jx ^-r h'-K'TV'S'WPA'iU- 
F'K'r y^RP ^jit^M LT 'J ^-y 7 7 1 3 5 m 
-/ <:7 □ -r 5 fc^n*^^ US, 

[0 0 3 3] z:<r>rzlsb. SiJffll|E]SS6(c<i:t)Mffll*nTl^ 
S^-rh/l^-fV^WPi:';- H^K'T V^f R P (D7 K 
fflSlc J: Us 'J >^^/^y 7 7 1 3 5 tt^SSIBIifnTl'' 
^x— ?a^mSilL. ^«x--S?«6^^46iS^?tlfcm 
SO«l|iffl^3«;i/c^^s 'JV'?/\*-y77l ssm- 
jiya-t^ts^nt'^&^t h ^ -y >•> vyipJSlHia 
7fi«!|!iJ^LTs h5•y+>^^t^-<f;I2l!88^c^5•y■>v^ 

[0034] §j5v ';>^^/\"'y77 1 3 56^6(fx^3 
-4f/W77l 0'\Ox-^«EaSU-httECClHli83 
3!t)^6'>l>y/\*'y77l 3 5'\«Dx-^lnjMU-hi:lf 

(7)J:3lc-r5Ci:(cJ:y, Ifx^n- K/x'-y 77 1 06^ 
6UV^^/<'y77l 3 5'\©x-^$E3|CDa-K'J^'X 

X h H 5 -y -J' 'Jvy:f(0^ -f = V-J^Hcft^A^toefx 

9lC5tL/c:x-^»BS$ISliv ';v<^/^y77l 3 5© 

ifi1S§!fi fS L T tr -y 7 -y 7 2 ^ h V -y ^ >>> > 7" 
i^^j:'j[zLtcO)T\ x-<X<7iicfB^*n/cW®0 
«J8a-$fcli¥iI3-lc6^A^t>e-rs ex:j-=l- K/^y 7 

7 1 oo)t-JXyn-^Tzl,t7>^-ya-%^±t% 
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[0 0 3 5] ;WC, x-<'7.'?1±tciBii3-nTt>5fcfT 

:tx— S'*ii^lltr5Ji^^i:ot^TiJ^w■r«^:^ x-r 

X<7i±(cliEI3 (a) ics^s-ms/yT- 1 , P, B<o\d<7 

5? I 12, Bio- Bn, Pi5, Bi3, B14, •• 

Ptr<7^v6^2 7b-A. B^-^^ + ft^ 
^SarSlcttl^E (b) © (1) T-5^-r55ep©J:5»c 

[0 0 3 6] -r^to-^s I I i2<7)x3-KKlC 

(i. e:©^f'('7'©fcf<7^vlCtt7U-AK^sBiJ4i«ifi*n 
Tl^^t'>OT\ jeoCTIiliKl 3 J:»JCDxll- KUl:^^ 
^•0$$7U-Ap<t'Jy^>'j7l 6lc)||5o Bfcf 

x3-KLfcPlf^'5^-\'fe<fclf I kf-?^+ li2*^7U- 
L)<=E'Jl^y<p^ 6A^6i!)^ISfi[H]Ki 5icj|ie.n> iS 
VLClHlKi 1 J:»J«*&Jnfc»*A:^7 h/Hfiiicj:o 

So ^LT^ JlPmiHlKl 4lCfct^TjS»DCTIs]Kl 3(0 

in. 7U-A^t'j/<iv^7i 6icfgit*n5o 

[0 0 3 7] S-eiC. Bfcf'^'^^+Biiroli^li. Btf^ 
^tBio<!:[^ll$lCxa-K*ns B\d<79\'B}omiW. 

jnTi^57L'-A^t 1 6ic±s$*n5i: 

7U-i»^^'J/«><?lcfB1t*n«. -tL 

T. Ptf^'^t Pl5WJ^att> I tf^5^+ I i2/j^7L/- 

<t:tcj:y. ±iBti^«8rosaa««fft>tiTxa-K*n 
So <:<ot3- K*n/c I fcr<7f-^ 1 121*. 7u-ap< 

^U/^V-fl 6t::fB1i5-nTl>5 I \d<79^tS.i:XfP\^ 
7U-A^t'J/^t>^^1 6l<:IB1S*n5. 

[0 0 3 8] $fcs 3sest^^73li#^cot^Tl^^0^■r 

^'^■I'B 17*^6x3- KfSJi^t*. EJS??#<bl^lc# 

jJ^SA'^SSo L6^L^:6''6. P tr-?^-fr Pi5^»Sfc<» 
lc« I tf^f-v I n^TZX- Kf 5!8JSfl«fe5fc». G 
0P©5t^(D I tf^7f^+ 1 126"6IIHCT3-K^t7-5C; 
ilCcfcy. Be^f^-\'Bi7=&T=l-KL^ltn(i'5:64 
t\ $/c> B16, PI8, Bi4, Bi3, P15, • • '^T 

=i-Kf«J®^t.Pi«T'Syx GOP(Djtas© I e^'^ 

+ 6^ 6>)iSlc X a - K^ff 3 c: i: ic J: y § kf-? ^ « T 3 
- K-r§«t^E6^$«. CCT'v 7L/-Ap<^';/\'V<7 1 
6#'37U-AL6^iBtlT'*ftt>t©<!:-r5t. GOP 



(DJfelift^ 6 X □ - K Lfc ^ + ^^TIBIS < C 

[0039] ?-LT^ 1 GOPCOxa-FA^S^TLfc 
03 (b) <0 (2) ICT^-Tcfc^ic-OBUCDGOPCD 
Jtai'\>?-\'V7'LTx— S^^^i^aiU ±IB(!:l^*«li:x 

-Kt-5c}:3tcLTjSI£S*fe^t75J:5lc-rs<«:s MIB 
Lfci^tc. GOPOife^a) I tf^^t*^6liicxn- 

(Or a- F L6^^7to^:0^«^; 3 LT)il£S45^7•^ J: 3 

nS3«I07U-Ayt'J 1 6 a, 16 b, 16c<0tf 

[0 0 4 0] ^-JIT'v ii^W4i:l5|«lCl e^^-vic-p 
$ 1 FL6^^7t)S^,^3^SS4T*£oT^ 7 U 

- Ap< ^ 'J a^ii^MStCitJg^ 7 U- Ap< ^ !!STt7 

t*^7^Tl^«o fftto^. jfiiiS^l^tCttGOPWg 

s^e^ ^ -v hmdf^ -iEn^mm^iO g o p cDjfeaiics? 

5J:3lc:fe56% Cfl)ISlcE14 (a) \Z7Mr^o\,ZT^ 
;b5^7U'j7tl-3 26^6t^— S'6^til:'3*nTl^5t(Di:-r 
5, ^LTx tf^'5^ + ^«y^^tiiS3 4(il , P, B® 

tt->7xA3 V h P-ZKCJ: »J e<7f-\'T-^'a8'Jl2l» 

3 5W. BI^-^^^ + ^X+'yT'LT I tf^^ + i:Pl^^ 
^■f fclt^iSVLClHlKl 1 lctiJ^-r5J:3lcLTl> 

[0 04 1] c;nttJ;yTii- FJtiT7U-A;^t'J 
/V'V'J'I 6lcS$jitn5e'?f^-\'©liJ?ttl^El (b) 
lC5^fct3lcs 1 22. P25. P28. '12- Pl5. Pl8. 

• • OD I tf^'^+i:Pfcf^'f-+0*<!:ft«, f-L 

Ts c:(07U-Ayt';/\*V'? 1 6£De!ai*'<»*n 
Tx 7u-A^^';/<;>'? 1 66^61*1111 (c) izmt 

<J:3lC. P28. P25. '22. Pl8. Pl5- '12. * * * 

kT<L. («^S%7U-A.?<t'JIKtt37U-AT'+»<!: 

[0 04 2] cniCfcy. ji^M£fC!£^S*7U'-Ap< 

J>\ 1 GOPrttcfcl^T I tf'?f^+^'J:0^Pe^'9^+© 
^lt*'«3 7U-A:&iffi^l«Jg^ttx 7U-Ayt';»6'« 
^S-r5J:3(c^5C0T\ e'?^-\'^-y^^«iaS3 4A^ 

^t+3 7u-Aw I fc:^^i'tjj:i;ptf^75^+^i^aiL 

fc«^. -o|5(0G0Ptc5?A'V7'-r5J:3lcf5. 



(8) 



1fM¥8-2 1 42 60 



[0 0 4 3] 'Mzmmm^tn^m-^oi. 

V/V^<7 6(0y\y-hy^=E>J T 6a. 16b, 16c 

izmto tzIcL. BttW(7)«P^±l34 (a) iC/T^rGOP 

>^■|a^^:*)L^T. E14 (a) IC/t^-TGOP©— "P^WG 
0PlCfclti.5tliOtr^^-\'T'fe5T'3-K*n/j: I If 
i'^* I 32ii«. R^t 01CJ51">T7U-Ay^ 'J 1 6 a 

ic§ta.$n5fe«6, ^.-s 1 1 T'g*)i*'6^s*7-r5, 

yi:Pfcf'5'f^>P35fl'7L/-Ap<tU 1 6btcS*Ji«n 

[0 0 4 4] J-eic. t^s^t 2T'P^<7^^rP3S^^m 
LTxa-K3-n/'cPtf<75^-\.p38*i«7U-Ap<^'; 1 

5. ^j^t 2i: t 3©*PaicfcL^T7U-A/ 

1 6 c6>6 P \^<^^^'Pisb^m^*■mitli&tb^t)\ 

1 6 clciiKl::Ptf'>^+P38*^l 7i'-;UK»« 

It L TtT3 il <!: ^ pIb6<!: f ^ C i: S'T'* So 
[004 5] 7U-A^<ty 1 6c6^6<0Pt; 

^'f^l' P38§i*'aiL«^ t 3 i t 4 i:(7)*S^jSlC 
JSfTl^T-rSA^ BtiiSt 3 6^67L/-i»;^tiJ 1 6 c 
tC-C)M<DG0POx=l- KJnfc I tf'J'^A' I 22*''» 
$iitnm. BSiSt 4T'S*ji5>'6''!^7-rSo COJ: 

[0 04 6] «:t0J:-5tC|il2lc5^-r^"r5V'9"7-7U- 
L,p<^';i6a, 16 b, 1 6b(tS$)^$ni.e'i7^ 
■V<7)li<?tts I 32, P35. P38. I 22, P25, P28, ' 
12, P15, PI8, I 02. P05* • • t-itls —l3y\y- 
L,y^'J16a, 16 b, 1 6b6^6S§^ai3-ni.tf'i7 

(^tl^) ISi:*tl. P38- P35, I 32. P28. P25. 
I 22. PI8. P15. Il2- • -tts.*). m^M^t^Z. 

y^'J6^3tti:^n5li^^i^ iG0Psy3«r®ii«i 

•^y^«Jffitff34fi<3«fOl tf<7^.\.tej:t;ptr<7^.v 

©x=]-K^il7^fiiaiLfcBtlc, ?>:(c«^gi:*n51-P 

t5cDGOPlCv'>>y-rSJ:3lcLTt^2>, 

LT, G0PrtlC7U-i*;<^'Ji!a«-IS;il5 I $fdiP 

t;^?+3!)«i6oTt.itai!b^e7U-A^<^ua (cct- 



[0 0 4 7] 3ggS4B$tt7U-A^tU*^e 

(TR) ttGOProjtKT'U-fe-;/ hsnriiyv ^©fii 

ttO~1 0 2 3i:*nTt>.5, *l6ffli«iJT'»BiW^S^ 
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